Exposure to carbon tetrachloride induces acute and chronic hepatic injuries as well as renal injuries in rats. Therefore, the current study aimed to evaluate the protective role of prebiotic (digestion resistant maltodextrin) and silymarin against carbon tetrachloride -induced heptorenal toxicity in albino rats. Six groups with ten rats each were used for this purpose; these groups included the control vehicle group that received saline daily for 30 days, prebiotic group (1g/kg, orally) daily for 30 days; silymarin group (200 mg/kg orally) daily for 30 days; carbon tetrachloride group (2.5ml/kg intraperitoneally twice per week for three week; the prebioticcarbon tetrachloride group; the silymarincarbon tetrachloride group. The results revealed that carbon tetrachloride significantly increased serum levels of alanine aminotransferase, aspartate aminotransferase, alkaline phosphatase, total bilirubin cholesterol, triglyceride, urea and creatinine. In addition, there were substantial increase in lipid peroxidation (malondialdehyde) and level of glucose with significant decreases in albumin, total protein, creatinine kinase, hemoglobin and red blood cells. Carbon tetrachloride also caused histological changes in liver and kidney tissues. However, administration of prebiotic and silymarin alone ameliorated the carbon tetrachloride induced liver and kidney damage with improved hematological, lipid profile and glucose level.
Introduction
Prebiotics has illustrated as a novel concept in nutrition (Gibson and Roberfroid 1995) , by semantic analogy with the term 'probiotics'. Prebiotics always refer to the fact that food ingredients or nutrients escape the digestion in the upper part of the digestive tract, are selectively fermented by bacteria, thereby changing the composition and/or activity of the gastrointestinal microbiota. An important point of the definition is that it must confer benefits upon host health (Roberfroid, 2007; Delzenne and Reid 2009 ). Prebiotics are non-digestible carbohydrates (Siti and Sarbini 2015) . Resistant starch is defined as the sum of starch and the product of starch digestion that resists digestion in the small intestine of a normal human being (Englyst et al., 1992) . The classified a soluble polysaccharide called 'retrograded resistant maltodextrins' as type three of resistant starch is by (Storey et al., 2007) . Resistant maltodextrin is non-viscous dietary fiber made from corn starch by heat and enzymatic treatments followed by purification and spray drying (Takeiti et al., 2010) and fermented by intestinal bacterial flora, including bifidobacteria, resulting in an increase in the types and number of bacteria in the intestinal flora (Oku and Nakamura 2014). Resistant maltodextrin has inhibitory effect on the elevation of postprandial serum triglyceride (Kishimoto et al., 2009 ).Resistant maltodextrin may improve the risk factors of metabolic syndrome by reducing visceral fat and improving glucose and lipid metabolism (Hashizume et al., 2012) . Silymarin is a complex of flavonoid extracted from Silybum marianum seeds and has a potent hepatoprotective and antioxidant properties. The main isomeric flavonoids of Silymarin are silydianin, silychristine, silybin and isosilibinin (Comelli et al., 2007) . Silybin is the major and most active component and represents about 60-70 % of silymarin, followed by silychristin (20 %), silydianin (10 %), and isosilybin (5 %) . It is widely used for the treatment of different symptoms including jaundice, hepatitis and diabetic nephropathy cirrhosis and may also have protective role against nephropathic processes (Kren and Walterova 2005) because of its anti-oxidant and membrane stabilizing properties. The anti-hepatotoxic mechanism of silymarin is associated with its stabilizing effect on cytoplasmic membranes Hahn et al., (1968) and enhancing hepatocyte protein synthesis (Takahara et al., 1986) . Carbon tetrachloride is a toxic substance and commonly used as a chemical intermediate, degreasing agent and dry cleaning fluid. Carbon tetrachloride induced massive damage to liver tissue as fatty degeneration, fibrosis and impairment of liver function (Matsubara et al., 1983) .The mechanism of carbon tetrachloride injury involves oxidative damage by generation of reactive oxygen species (ROS) from biotransformation of carbon tetrachloride to trichloromethyl radicals (CCL3) Sheweita et al., 2001 . Carbon tetrachloride induced free radicals which are essential mediators of its nephrotoxic effects by lipid peroxidation and accumulation of dysfunction proteins (Khan et al., 2009 ).
Materials and methods

Drugs
Prebiotic was marketed by pharmaceutical company, Mc Cord Research as Pinnaclife ®. International Free Trade, Cairo, Egypt .Silymarin obtained from medical union pharma pharmaceutical company as Hepaticum ® .Carbon tetrachloride obtained from the laboratory of toxicology faculty of veterinary, medicine Benha university, Pharmaceuticals industries (Cairo, Egypt). Total bilirubin, serum transaminases activities (AST and ALT), alkaline phosphatase (ALP), total protein, albumin, blood creatinine, blood urea, creatinine kinase, blood cholesterol, blood triglyceride, L-malondialdehyde (MDA) , blood glucose, erythrocytic count (RBCs) and hemoglobin concentration (Hb) were kits were purchased from Diamond Company (Cairo, Egypt).
Animals and experimental design
60 male Wister albino rats weighting 200-280 g (age of rat 50~60 days) were obtained from animal house of Faculty of Veterinary Medicine, Benha University ,Egypt .The animals were housed in 49x35 cm stainless steel wire mesh cages with bedding of ground wood chips at 21 c. They were fed fresh-pelleted food and their water as placed in glass bottles of 500 ml. Rats were kept at a constant environmental and nutritional condition throughout the period of experiment. The animals were left for 15 days for acclimatization before the beginning of the experiment. The rats were randomly divided into main 6 groups. Group (1): Ten rats were administrated saline only 0.2ml daily for 30 days. Group (2): Ten rats were administrated prebiotic (digestion resistant maltodextrin) orally 1g/kg b.wt daily for 30 days. Group (3): Ten rats were administrated silymarin orally 200 mg/kg b.wt daily for 30 days. Group (4): Ten rats were administrated carbon tetrachloride 25% (dissolve in olive oil) intraperitoneally injection 2.5ml/kg b.wt twice per week for three week to induce hepatic and renal toxicity. Group (5): Ten rats were administrated prebiotic (digestion resistant maltodextrin) as group 2 followed by carbon tetrachloride intraperitoneally injection 2.5 ml/kg b.wt twice per week for three week to induce hepatic and renal toxicity. Group (6): Ten rats were administrated silymarin as group 3 followed by carbon tetrachloride orally 2.5 ml/kg b.wt twice per week for three week to induce hepatic and renal toxicity.
Blood collection
Blood samples were taken at first, seventh and fourteenth day post-treatment in all groups after the end of administration .Two blood samples were taken from each rat in the group for both biochemical and hematological studies from median canthus of the eye. The first blood sample was collected without anticoagulant for separation of clear serum for biochemical analysis. The second sample of blood was collected in the test tube mixed with sodium Citrate 3.8% as anticoagulant, the sample was shake several times to ensure mixing of blood with anticoagulant. These blood samples were used for hematological studies to determine erythrocytic count and hemoglobin concentration.
Serum biochemical analyses
The collected sera were used for biochemical analysis to determine serum total bilirubin, serum transaminases activities (AST and ALT), alkaline phosphatase (ALP), total protein, albumin, blood creatinine, blood urea, creatinine kinase, blood cholesterol, blood triglyceride, L-malondialdehyde (MDA) and blood glucose
Haematological studies
The blood was collected with anticoagulant. These blood samples were used for hematological studies to determine erythrocytic count (RBCs) and hemoglobin concentration (Hb).
Histopathology
The treated rats were sacrificed at first day, seventh day and fourteenth day. Specimens were collected from liver and kidney from each sacrificed tested rats and fixed directly in formalin 10% for at least 24h, then the sample were washed under running tap water followed by immersion in serial dilutions of ethyl alcohol. Specimens were cleared in xylene and embedded in paraffin at 56 degree in hot air oven for twenty four hour. Paraffin bees wax tissue block were prepared for sectioning at 4 microns thickness by slidge microtome .The obtained tissue sections were collected on glass slides, deparaffinized and stained by hematoxylin and eosin stain for routine examination through the light microscope (Banchroft., et al 1996).
Statistical analysis
Statistical analysis was conducted with the Statistical Package for Social Science (SPSS Inc. Released, 2009) to determine if variables differed between groups, according to Snedecor and Cochran (1989) . The Shapiro-Willk test was used to test the normal distribution of the data before statistical analysis was performed. Compare between means were conducted by one-way ANOVA and subsequent Duncan's multiple range test (Duncan, 1955) . Probability values of less than 5% (P≤0.05) were considered significant.
Results
Effect of prebiotic (1g/kg body weight) orally for 30 days , silymarin (SLY) at dose 200 mg/kg body weight orally for 30 days and carbon tetrachloride (CCL4) at dose 2.5ml/kg body weight twice per week intraperitoneally for three week on serum total bilirubin, aspartate aminotransferase level(AST),alanine aminotransferase level(ALT) alkaline phosphatase (ALP), total protein, albumin, blood creatinine, blood urea, creatinine kinase, blood cholesterol, blood triglyceride, L-malondialdehyde (MDA) ,blood glucose , erythrocytic count(RBCs) and haemoglobin (Hb). Values with different litters within different row differed significantly at (P≤0.05). Total bilirubin (mg/dl) 
Serum biochemical analysis
As shown in Figures (1-8 ) Carbon tetrachloride induced hepatotoxicity and nephrotoxicity as demonstrated by the elevation of serum liver and kidney biomarker. The AST, ALT, ALP, total bilirubin, urea and creatinine were substantially increased (p≤0.05) in response to carbon tetrachloride treatment and significantly decreased of total protein, albumin and creatinine kinase ( Fig.12 ) compared to those of control rats. In contrast, these parameters were significantly reduced (p≤0.05) when carbon tetrachloride treated-rats were administrated prebiotic, silymarin compared to the carbon tetrachloride group. These data suggested that when prebiotic compared with silymarin have the same protection.
Hepatic oxidative damage parameter
The effects of carbon tetrachloride intoxication and treatment with prebiotic and silymarin on lipid peroxidation is shown in Figure 13 . Carbon tetrachloride intoxicated rats showed significant increases (P≤0.05) in MDA compared to those of control rats. However, the toxic effects of carbon tetrachloride on hepatic MDA were significantly (P≤0.05) reduced by administration of prebiotic or SLY alone, but these values were still significantly different (P≤0.05) than the control values.
Lipid profile
The effects of prebiotic, silymarin, carbon tetrachloride intoxication and treatment with prebiotic and silymarin on lipid profile (cholesterol and triglyceride) are shown in Figure (9-10) .Prebiotic have a significance decrease on triglyceride compared to control rats. Carbon tetrachloride intoxicated rats showed significant increases (P≤0.05) in cholesterol and triglyceride compared to control rats, however the toxic effects of carbon tetrachloride were significantly (P≤0.05) restored by administration of prebiotic or silymarin.
Glucose level
Carbon tetrachloride caused significant increase (P≤0.05) in level of glucose concentration, which shown in Figure (11) . Treatment with prebiotic or silymarin significantly decreased glucose concentration compared to carbon tetrachloride rats.
Hemoglobin concentration and RBCs
The effects of carbon tetrachloride toxicity and treatment with prebiotic or silymarin on hemoglobin concentration and RBCs are shown in Figure (14-15 ). Carbon tetrachloride group rats showed significant increases (P≤0.05) in hemoglobin concentration and RBCs compared to those of control rats. However, the toxic effects of carbon tetrachloride on hemoglobin concentration and RBCs were significantly (P≤0.05) reduced by administration of prebiotic or silymarin.
Histopathological findings
Liver sections of control saline-treated rats had uniform polyhedral hepatocytes with normal sinusoids and central veins. In contrast, we observed portal vein congestion, massive inflammatory cells infiltration in the portal area with dilatation in portal vein carbon tetrachloride -treated rats at first, seventh and fourteenth day after end of administration. Prebiotic, silymarin restored to the normal hepatic architecture ( Fig.16 ). Control rats had normal glomeruli and renal tubular epithelia. In contrast, carbon tetrachloride induced toxicity and proved by congestion in cortical blood vessels, focal haemorrhagic in between the tubules at cortex and tubular vacuolization. In addition, carbon tetrachloride -treated rats exhibited moderate tubular dilatation and inflammatory cell infiltration at first, seventh and fourteenth day after end of administration. Treatment prebiotic or silymarin caused a notable recovery of the histopathological appearance after carbon tetrachlorideinduced renal injury (Fig.17 ).
Discussion
Effect on liver function
Carbon tetrachloride induced hepatocellular damage as fatty degeneration, fibrosis and impairment of liver function. Alanine aminotransferase and aspartate aminotransferase are hepatic enzymes that are released into the blood stream when liver cell are damaged (Fujii 1997) and alkaline phosphatase (Sanmugopriya and Venkataraman 2006) .Rise in the level of total bilirubin than normal must have been due to liver damage and fibrosis (Shukla and Bhatia, 2010), also decreased serum total protein and albumin level and these may result in decreased hepatic ability to synthesize protein. 
Effect on kidney function
In the present study, carbon tetrachloride induced nephrotoxicity represented by significant increase level of creatinine and urea (Kaneko et al., 1997) . Silymarin have similar effect to normal control on in kidney function (Turgut et al., 2008) .Silymarin followed by carbon tetrachloride caused a significant decrease in serum level of creatinine and urea compared to carbon tetrachloride. Antioxidant and anti-inflammatory properties of silymarin may also have protective role against nephropathic processes (Kren and Walterova 2005). Silybin has been found to stimulate kidney cells in a similar manner to that seen in liver cells. Administration of silybin prior to or following the chemicalinduced injury has prevented or reduced nephrotoxic effects (Sonnenbichler., et al 1999) .This results are consistent with El-Shitany et al., (2008) recorded that pretreatment of adriamycin treated rats with silymarin resulted in a significant decrease in the plasma creatinine and urea. Another similar results was obtained by Momeni et al., (2015) evaluated that silymarin decrease serum creatinine induced by cisplatin in adult patients with malignancy. The results inconsistent with Shahbazi et al., (2015) who illustrated that silymarin tablets could not prevent cisplatin-induced urine electrolyte wasting or renal function impairment.
Effect on lipid profile
There was a significant increase in serum total cholesterol and triglyceride concentration in rats administration carbon tetrachloride com- (Škottová et al., 2003; Šobolová et al. 2006 ) reported that feeding rats by silymarin leads to significant decrease of total plasma and liver cholesterol through the inhibition of intestinal cholesterol absorption. Also Heidarian and Rafieian-Kopaei (2012) studied that plasma total cholesterol, and triglyceride levels significantly decreased (p < 0.05) due to silymarin treatment in hyperlipidimic rat.
Effect on serum glucose level
The present investigation study showed that, carbon tetrachloride caused a significant increase on serum glucose level compared to control rat (Ozturk et al., 2012 and Adeneye et al., 2015) . Prebiotic restored increase glucose concentration that induced by carbon tetrachloride. The obtained results come agreement with Hashizume et al., (2012) suggested that continuous ingestion of resistant maltodextrin improve glucose on humans with metabolic syndrome. Aliasgharzadeh et al., (2015) , who that recorded maltodextrin lowered fast glucose in type 2 diabetic patients in a randomised controlled clinical trial. Behrouz et al., (2017) determined the decreased effect of maltodextrin on glycemic parameters in the patients with non-alcoholic fatty liver disease. Prebiotic have similar change to normal control on serum glucose Carla et al., 2011) . Silymarin and carbon tetrachloride induced a significant decrease compared to carbon tetrachloride toxicity. The findings come in accordance to Narayanamurthy et al., (2014) and Voroneanu et al., (2016) revealed that silymarin seems to have anti-inflammatory properties, significant reduction in fasting blood glucose levels of Type 2 diabetes mellitus. Silymarin had no remarkable change on serum glucose compared to control rat.
Effect on serum creatinine kinase level
In this study, Carbon tetrachloride caused a significant decrease on creatinine kinase enzyme activity compared to control .On other hand prebiotic appeared to have a remarkable effect by reverse carbon tetrachloride toxicity on creatinine kinase activity (Pacheco et al., 2009 and Gabardo et al., 2015) . Kidney examination of prebiotic and carbon tetrachloride group proved renal-protection effect of prebiotic on nephrotoxicity of carbon tetrachloride. The obtained results come in agreement with that Smazal et al., (2013) indicated that dietary resistant starch showed mild deterioration in renal proximal of diabetic rats type 1. Koh et al., (2015) , revealed that resistant starch attenuated diabetes-mediated damage on histological scoring of the kidney. Kidney examination of silymarin and carbon tetrachloride group had improvement effect on kidney features with some dilatation of their lumen. Our results are similar to that obtained by Cecen et al., (2011) investigated that silymarin significantly protected doxorubicininduced toxicities to the rat kidney by histopathological examination. Alcaraz -Contreras et al., (2016) , who illustrated that silymarin improve the renal histopathological lesions of lead toxicity in rats. Kidney examination of prebiotic group and silymarin group illustrated no histopathological change.
Conclusion
The overall of data illustrated that carbon tetrachloride could induce severe tissue damage in the liver and kidney of rats. Our findings proved that prebiotic or silymarin has protective effect against carbon tetrachloride -damage in the liver and kidney, also improvement lipid profile, glucose level and hematological effect.
